It was recently reported 1 that diphenylchlorophosphine reacts with NaMn(CO)5 to give two binuclear complexes which were assigned structures I (R = C6H5) (^6^5)2
(Z. Naturforschg. 18 b, 581 [1963] ; eingegangen am 29. März 1963) It was recently reported 1 that diphenylchlorophosphine reacts with NaMn(CO)5 to give two binuclear complexes which were assigned structures I (R = C6H5) and II. Compound II is diamagnetic and the presence of the Mn-H bond was confirmed by the observation of a doublet (Jhp 32 c/s) at r = 26.8 in the proton magne tic resonance spectrum. We have recently prepared a series of phosphorus-bridged complexes of the transi tion metals and our studies with manganese suggest an alternative formulation for the hydrido complex. Dimethylchlorophosphine reacts with NaMn(CO)5 in tetrahydrofuran at room temperature with evolution of gas to give an orange solution from which can be ob tained (by crystallization from hexane and subsequent sublimation at 85° and 0.1 mm.) yellow crystals of [Mn2{P(CH3) 2}2(CO)9] (decomp, in vacuum at 270°). The crystals slowly darken on exposure to air.
Anal. Calcd. for C13H12Mn20 9Po : C, 32.3; H, 2.5; Mn, 22.7; O, 29.75; P, 12.8; M, 484. Found: C, 32.2, 32.1; H, 3.0, 2.45; Mn, 23.1, 22.75; O, 30.1, 30.2, 30.3; P, 12.7, 12.8; M (C6H6) , 472.
The proton n.m.r. spectrum of the compound in ben zene solution shows two doublets of approximately equal intensity at r = 8.29 (Jhp 6.5 c / s ) and 9.08 (Jhp 7.6 c / s ) and its infrared spectrum (nujol m ull) shows terminal carbonyl absorption only at 2140 (s), 2090 (vs) and 1980 (vs, broad) .
These data indicate structure I I I 2 in which one phosphorus bridges two manganese atoms and the other phosphorus atom is terminal. The n.m.r. spectrum thus arises from methyl groups bonded to two different types of phosphorus atom (nuclear spin = 1/2). The n.m.r. spectrum of I(R = CH3) in benzene shows a single methyl resonance at r = 8.66 in the form of a 1 :2:1 triplet, and its infrared spectrum (nujol mull) shows terminal carbonyl absorption only at 2040 (s) and a broad complex band centered at 1945 (vs).
At first sight, it might seem that the n.m.r. spectrum is due to the four equivalent methyl groups being equally coupled to both phosphorus atoms. A more reasonable explanation can be reached if it is assumed that in I(R = CH3) there is strong coupling between the two phosphorus atoms. The methyl groups then "see" the combined spin states of both phosphorus atoms and the resonance is thus a 1 :2:1 triplet. The observed coupling constant (4.7 c/s) is then the average of the two methvl-phosphorus coupling constants, fn general, these will not be equal. An analogous strong coupling situation has recently been discussed for some perfluoro organic compounds3, in which fluorines se parated by three bonds apparently have the same coupling constant as fluorines separated by five bonds. It is significant that methyl resonances similar to that described for I(R = CH3) have also been observed in other compounds containing rings of the type
The isolation of [Mn2{P(CH3) 2}2(CO)9] as a stable intermediate in the formation of [Mn{P (CH3) 2} (CO) 4]2 suggests that G r e e n and M o e l w y n -H u g h e s ' binuclear manganese hydride may in fact have structure IV, which has one more carbonyl group than the originally suggested structure II. The published analytical data do not clearly distinguish between II and IV, but the crucial carbon monoxide content is closer to that cal culated for the latter. In IV, both manganese atoms are univalent and have the inert gas configuration without the need to postulate metal-metal bonding. G r e e n and M o e l w y n -H u g h e s also suggested that [Mn2I{P (CF3) 2} (CO)8] 5
is closely related to II, but now it seems more likely that this complex has a structure containing both phos phorus and iodine as bridging atoms and is thus ana logous to I.
